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2. Claims 

(1) A heterojunction bipolar transistor, characterized in that: 

main semiconductor layers of a collector/contact layer made of 
InGaAs; a collector layer including a semiconductor layer made of InP; a 
base layer having an InGaAs end portion on at least the collector layer 
side; an emitter layer; and an emitter/contact layer are sequentially formed 
on an InP substrate. 

(2) The heterojunction bipolar transistor of Claim 1 , characterized 

in that: 

the InP layer having a thickness Wc in the collector layer is 
composed of a layer containing an impurity of a first conductivity type of 
a concentration Nl and a layer containing an impurity of a second 
conductivity type of a concentration N2 and the relationship between the 
concentration Nl and the concentration N2 satisfies 



when e is a dielectric constant of the InP substrate, q is an elementary 
charge and Eg is an energy bandgap of InGaAs. 

(3) The heterojunction bipolar transistor of Claim 1 or 2, 
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characterized in that: 

the base layer is made of InGaAs. 

4. The heterojunction bipolar transistor of Claim 1 or 2, 
characterized in that; 

the collector layer is composed of the InGaAs layer and the InP 
layer which are arranged in this order from the base layer side. 

5. The heterojunction bipolar transistor of Claim 1 or 2, 
characterized in that; 

the InP layers in the base layer and the collector layer are 
connected through a Ga x Ini. x As y Pi. y composition graded layer in which a 
composition changes from InGaAs to InP. 

From line 12 of the upper left column to line 3 of the upper right column 
on page 5 

Figure 4 shows a structure of the energy band of the main part of a 
heterojunction bipolar transistor according to another embodiment. In 
Figure 4, a composition graded collector layer 3g having a thickness of 50 
nm and formed of i-GaJn^AsvPi-Y (X; 1— >0, Y; 0— >1) is provided 
between the base layer 4 made of p + -InGaAs and the collector layer 3i 
made of the i-InP in Figure 2. Discontinuity of the conductive band, 
which is generated between the base layer 4 and the collector layer 3i in 
Figure 2, is resolved. Accordingly, the electrons 13 can reach the 
collector layer 3i even if the electrons 13 lose much kinetic energy during 
traveling in the base layer 4. 
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(57) Abstract: 



PURPOSE: To improve high 
frequency characteristic of an 
InGaAs heterojunction bipolar 
element by sequentially superposing 
an InGaAs collector contact layer, 
an InP collector layer, a collector 
layer side end with an InGaAs base 
layer and InP emitter layer, an 
emitter contact layer on an InP 
substrate. 

CONSTITUTION: A main collector 
zone for determining a collector 
depleted layer running time of 
electrons is formed of an InP 3i 
having high energy posi tion of a 
satellite lever 9. The collector end 
of a base layer 4 and a collector 
contact layer are made of InGaAs, a 
voltage drop 1 1 generated at the 
layer 3i is merely small Eg of the 
InGaAs except an external collector 
bias, and the average electric field 
intensity of the layer 3i is alleviated. 
Even with the same voltage drop 
the electric field intensity is 
deviated to so control distribu tion 
as not to exceed the height of the 
lever. As a result, a collector zone 
in which electrons can run at a high 
speed without transition to the lever 
is extended to improve high 
frequency characteristic. 
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